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(57) Abstract: In a clock drive type horizontal drive circuit (17) 
of an active matrix type display device, clock signals DCK and 
E>CKX, which have the Same periods as and smaller duty ratios 
than horizontal clock signals HCK and HCKX, are generated by 
a clock signal generating circuit (1 8). The clock signals DCK and 
DCKX are sampled in the forms of shift pulses Vsl-Vs4. Respec- 
tive switches (23-l)-l (23-4) in a sampl Ing switch group (23) 
are driven by using the shift pulses Vsl-Vs4 as sampl Ing pulses 
Vhl-Vh4 to practice the complete non-overlapping sampling of 
image signals VIX>. With this constitution, vertical stripes which 
are produced on a display screen by overlapping sampl Ing can 
be sui^ressed and a ghost maigin can be improved. 
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^m ^ 

nmm^mm\zm-r^^ 

/^;l':;iHST*<-^^€>ti5fc. d ^HCK, HCKXt::!^! 

So h/^^l'^^Vs l~Vsntt> ^ D 5^ ^SttBR»?:^-f 1 0 2 
«)#>^>f 1 0 2-l~l 0 2-Ji\Z^^^n^^ 

^Uv^^^WL^T.-^ "j^^l 0 2®X>f 0 2-l~l 0 #— ^ 

*<:4c^^D9^HCKX, HCK^A:*t-S^D ^^i'^-f > 1 0 4-1, 1 0 4-2 
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CKX, ncK^mizm^m^o zti^m%m^tit:^j^7v:7.ti. ^2g~2 i 

0 2(D:^>(v'^1 0 2-1-- 1 O 2-iiTStiB»&*XTlB25C^;l&n 

-1 0 B-Bizmi^-r^o 

0 2-l~l 0 2-n-?^#B)?&*l> ^Z/^Oy^:^^ y^Pl 0 3«>#>^-f 5»^1 

0 3-l~l 0 d-niZ^LX^yfi)yirj<jvy(,yh l^yhntLX^X^ti^ 

XVh 2tr«f@-!r5i:s #i;:BI3 A~3 C®^-f hif^&m^ir^H^ 

1 0 3-ii*<:t:/t-5l»rai;:> lf7':t^>f >1 0 6Jrtt^#5-f :/l 0 3-1—1 0 
3 -n fc (on&om^ir^ ^> @ 3 D il^-f J; -5 \z%-^nj ■< Xi^m.^ T L * -5 o 
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0 3-l~l 0 S-ntts BI3 A, 3 B, ^^XfBDKm'tJ^'? 
;v:;t.Vt(omi^^^y D O tt^J^i&^^aSl&tlTfe v D O ^Bm-T 5 
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s S6 A:feJ;C|f5 C®BGLVLii> t^^P- P^^l'*^ tTl>5o 

U V ^^^^b:^ V h k V D O ' ^"^yT^V^-A^ K 

i^>ru:/ir/«/i':^vhkc^-rsiftii^^^vDo' cjKTs mz.m^m^v 

i'r^^yl.:;^ (SMPL) Vhk-1, Vhk, Vhk+ 1 tco&mm^^^^Xfm 
Oif^-^y-lf^ly^-jV K$tiS3i:{::j;fr?^ k®@®^-#^-f 
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(SMPL) Vhk-l, Vhk, Vhk+ 1 

B L V L U B G L VL ttTt^i/l^- LTl^So 

S/H=5-ett. ej^^M^^ttk+lSa^DI?' >:y^^;i':J^Vhk+l t 

^ffl|)t3:=f-::^ h G S T7(><^^ t * ^ • 
S/'H= l~4'?f^S/H=5®i:ti:|Rl«I^I^ k+ 1 ®a®-9->'::^U 
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o 

n^t\zm^'7^yi]^m^'^iixxu^mnmzn't^im^^(Dmz^ mi<D^ 

^m^^^y:/^) y^b^^msmmw^com^^'^yizmtf^'r^^^mK^i,^ 
T> n 1 ® ^ D 9 ^m^\zM bxmmif<m Jt3eK/>s i,^^ 2 ® 

mi<i>^ziv^ m^\znm t xm^i^ti-^ ix^i/y h'<Ay:^\zm!^hxm2(D^ 

D-y^^t^^Wiii^tUJSo 2:j|Xi:i«fc»?s m2©:;^-f t^^PJitts ^KD^uy 

T^:i&tl«o 'eUT> ^2<D7.^ y^m<D^7.^ v'f-^^ Ztl^^y:fi)y^ 
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mmir^o zmt^^. "^y^^yy ^^^©t** -t^ h ^i^m i © ^ o 9 

^VDO t:r--'<-"7 9'/tfc1?*>:/y :^^'^^l':^Vhk- 1, Vhk, Vhk 

0 7 A~7G«:^ S/H= l®i:i®8fc#^^VD0i::t-/<— 7 -^:/Lfc-»f 
U V^/^^I/v^Yhk- 1, Vhk, Vh k+ 1 tOfilffili^^JitF^^^-f 

:/:^y V^/^^PI^Yhk-l, Vhk, Vhk+ 1 fc®fil*BII«&^J;ir^^-5>f 
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o 

SI 2A~1 2Di4^ *5p^D^^HCK, HCKX t ^ a 5. CK, DC 

##^VD0i:^^y:/:i}*-/<-'5?»:^®1?*>::^U>^^^'?>?b::;^Vhk- 1, Vh 

SI 6A~1 6G«:^ S/H- 1 ®i:i®efc#^-^VDO fc^^y 
'y'9:fa>^y:fi)y^j</\y:;f.Vhk-l, Vhk, Vhk + 1 

>^/«;b:;^Vhk-l, Vhk, Yh1iL + 1 tcomSim^^J^ 
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FT ;thin film transistor) 3&<MJ.>&tlTl.*So 
m \ li;i:fet.^Ts ff^Jt)ei::iBg$nfc4ff^4^J^a>Sfg CP XL) 1 1 ®# 

vi^TFT® FU>f :^®M*<Jf^!^$5nfc^Jt^«Cs fcTth&^gg* 

nxir^So Ctl&M^l l®#>er{3^tTs ^^^-fvi 2-1'- 1 2-4*<#^jr 
fct;i'e©BlgBB2F!l:^|D)Ji»oTBB3Sl§n. y-h^-f>l 8-1-1 3-4*<#1fr 

mh'7:yi?:^^TFT(D^- hmmtis h^>f > 1 3-l~l 3-4ti#>«r^i^ 
Igra-e^^jSt^lCs 5>f:/l 4ilg!l^$tlTC>So COCs 5>f>14t:itts fi)tJ£ 

>1 2-l~l 2-Ait<^n^ t\zm^^tliJ^-o^- h^>f>l 8-l~l 3-4*<#fT 
rttrBBIIS*lT^i:5iBl^«P (PXLP) 1 5*<«lfig$tlTl>So ZOMMUl 
biZ^l^X^ ^-V'y^yi 3-l~l 3-4®#— i^tts H^SPl 5 ®0!l;?.fif:feill!l 
*;:iBM;3?nfcMiK16liIB& CVDRV) 1 6®#ff®ai:^^t-^i^SixTt>So 
^ai^i&IilBSi 6 (is 1 :7^-;vFflsraerfctz:Sit:^|S) Cff:«ri^) ic^SLT 

h^>f > 1 3-l~l 3-4{z:^^$nfc#H^l l^ff^&TWlJJC^fi^-rS^ 
JS^ff-^o t-«:*>"^N MlSft®B&l 63&^&y-^^>^:^l 3-lt;:*fUT^^^^ 

9 
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#esnSo J^(TI^3^{::LTs h^-f^l 3-3, 1 2-AizMLx^^J<7V::^V 
g3, Vg4*f)lg{3-^;i&tlSo 

B^«pi 5®m^^±li!ll::tt^ Ti^^mmm^ (hdrv) i T^^sMsnrt^ 

-^;iSi'D^^^fi&I5iB§ (CLKGEN :^-f ^ ^r/i^o^^^ 1/-^?^) i 8;t><^l:f 
h/^;b::^VST. Sii^S£D^^tiSSSl>{::ai&sfifiD^iiiJ?D VCK, 

mtfj:i,m>\zmm<D xk^p ^^d^^hck, hckx a^^bb $ ti 5 • 

^'rj;'?*::^ *5jz^ □ ^hCK, HCKXJ^j^tTiil^*<I^C (T1=T2) 

xK^^'D^^i'HCK, HCKX®7'a.-7^-f it Ct 1/T 1) 
*<5 0%-e*»3^ cnj;«?t>5'D^;^rDCK, DCKX®7'*-5^-f Jt (t 2/ 
T 2) :«r</>§<s BP^^d^^^DCK, DCKX®-'^;l':^igt 2 *<:ijcsp^ d ?» ^ 

HCK, KCKx<DJVvy.i^t i^y>iim<^m^nTt,^?>^ 

■9*>:^U -^^^2 S^-Wrsaggfc^roTC^So 

1 0 
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mi 3A~1 3M®^>f X^i^'^^- :*^i'D^^HCK 

5>'^2 2-l~2 2-4*>&«:>>^ 2 2-l~2 2-4®#-*]^*<> ^ 

n5»^i^BK®8Sl 8*^€>^D5>^DCKX, D CK^iSiit-Si' a ^5>f > 2 
4-1, 2 4-2ti3^Stiili^§nT<.^5o •r^J:t>-^^ :J^-f ^^2 2-1, 2 2-3®# 
— D 9 ^ -f :^ 2 A-UZ^ 9^2 2-2, 2 2-A<0^—i^t^^uvi7'y 

^> 2 4-2t;i'en'eti^^;sn.Tc>So 

^'D 5»^g^2 2(0^:^^ 'J^ 2 2-l~2 2-4tr«:^ i:/^^ h V 

2 i®#e/:7 h®2 i-i~2 l-4*^&lli^>ttB:^«^ai/7 b/«;i':;^Vs 1 

~Vs 4*<-^iL&*l5o ^D5^^ftgBSJ>?>^>r ?^^^2 2®#:^-f 9^2 2-l~ 
2 2-4^i^ M^v^^^^ 2 l®^^/7 YWt2 1-1~2 l-Aij^hU^ h/^;VXV 
s I'-Vs 4^&<-^:l&tlSi:s Ctl&$/7 h^<;P:^Vs l~Vs 4iIJ5&^UT)l@ 
\Zi^yV^htl^Zh\Zj;:,^^ SX^zmmd^i^ O v ^ HOHiX, DCK^^St:: 

^2 3-l'-2 8-4*^&«:V)> zi^h<07.-f ^^2 3-l~2 3 -4®#— 
^VDO*A:^^SIf'?':i-5-f>2 5 tig^l!^$tlTtr>So 3«)-9->:/U >:/:^>f 
?>^af2 3©#:^-f 9^2 3-l~2 3-AiZti^ D ^&tflStt>>^-f 9 2 2 
0#::^'f 5*^2 2-l~2 2-4tlJ;oTStiBX&tlfc^D'y^DCKX, DCK*< 
•!^>'/U >^''«>'l':5^Vli l~Vh 4 t tT-^^e>5h,So 
^j-^^^lf ij>^>^-f ?»^P2 3«>#:^-f 5»^2 3-l~2 3-4tt^ i^Ovi^^^^ 

1 1 
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^:^-f 5»^S¥.2 2«)#^;^ 2»f' 2 2-l~2 2-43^^&1^>:^g >^-':«>'V;^Vh 
Vh 4*f#:t6tlS t> 3 n y ^'^/^^I'XVh 1 ~Vh 4 JCIB^ tTWI 

mtK.^tt^ti^i/^ Y^<?^^:^ys, l~Vs A^^y^^)y{fj<?\^7.Mh l~Vh 
4 fc LTMl^5<^>Ttt«:<^ -t?-:/:^'; :/^^^^;i':^Vh 1 '-Vh 4 tTs S 
Otra3*jfg®^'D^»^DCKX, DCK^3?Si::^§IXi?s C^^rJ' d ^ D CK 
X, DCK*ie^-9*i':/y >://^;l/:;^Vh 1— Vh 4 fcLTffll>$J;at:iUTl^ 
5* ^tltCcfc^?^ i^-^r^y >r^^^l':^Vh I'-Vh 4®Mr&ot*JQl^S3 
TiSa ^©ISIIs if:/:/'"; V^/^^b^lVh l~Vh 4®if&oii::jgH-t*5=i' 

ate. M^i?:^i5' 2 l®$/:7 Mr4^®3£mfc^j:S7jc5^rJ'D9i5'HCKX, H 
CY.^^%M^X^yy^)y^f'i?\^:xyh l~Vh 4 tTffl<.^S®TH:iS<. 

uy^'HCKX, HCKtr^UTl^ t^aaT^^O'T ;x I. 
D-^^DCKX, DCK^SiJjS^JiKU CJJl&jJ'D^^i'DCKX, DCK^^§ 
moT■t^>:/y >:r^^;L':^Vh l~Vh 4 fc LTMt>SJ;atrLTt>S®T. 

:^>f ':»^2 2-l~2 2-4-e^tlKe>n. 1?* > U > >r s»^^2 3®^J^-f 
^2 3-l~2 3-4{;:-^;i&n5*T®fe^ai@li:fel^Ts KiSISfiii-t^^^M^C 

?^{^::te^l9*<^Cfcfc LTt. "^t;:®! 4A~1 4D®3'-T ^V^^-v- h*N€> 
l9&:(n^j:«l;'5liH StiflJt&^Kfc^' o D CKX, 'DC}li<D^^ifiW4k<Of<}}^:^ 

1 2 
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mxcD^-^j v^^y^^y ^ij^^m^-et §fci6s 9 :^ 

SI 5A— 1 5 liis |?!|;iMrs/H='0~5®'!?'>>^;l'*--A'K5l?>^$/a^'* 
fc S®i#L^-^VDO fc^^y >3r-/<-^ ^r^^lJ-^^^U (SMPL 
) Vhk-1, Vhk, Vhk+1 i:«)&*BM^*:^'r* 

fc1^>:/y ^i^^V^^ (SMPL) Vhk-1, Vhk, Vhk+lt®&jfili 
#^J;Of#%^-f :/®^fiPLS®^<b^Sl 6A~1 eGUL^-ro ^J::fe> Si 
6 A«)BLVLttll^^;^*^t^ BGLVLtt'irS^U'--^-<^*^t-rc»5 

o 

S/H=1T»N k- l®B®1^:':^U>^>'<;l'::^Vhk- 1 tl!ft#^t-^VD 

1 3 
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V h k i:: cfc o x^<A^:^i^(DmiSim^W BO^^>f^)>iri i^miz^ k m 
t^>^i)y^^<7V::f. (SMPL)Vhk-l, Vhk, Vh k + 1 tO-fe^fBia 

s/H=6-ett^ iai#m^#ttk+i®a®i?*:/'ry>^^^;i/::^vhk + i t 

y^i}<:^ylt:t^\zm^'7-(>izmmmj^m^iii.ttl^^ bi^l^ S/H=5 

zzx^^y:fi)yirJV\^:^^fh1^i-l, Vhk, Vhlii+ iij<mmzit-j< 

1 4 
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^^xp;< V h t tTxb^ hn>?l/^:^?»-fe>>^ (E L : electroluminescence) 
(liquid crystal display)^«:»-?l'i: tTmi»5 ^ fc^^^tlT^So 

#«iys*«fft>n5o F8 2<ctt^ gil Ko^uvi^mj^m^ (^>f 
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<03fefiE45-tts ^5-4 3T)fem:^^*^S$tls 1/ VX4 4 «-jt tTBOL CD-^^^!^ 
^1^4 5BirR|J^$:n5o 

!/y 4 6T0!l:irfG Cl^) tls R (^) 

TG®LCD-'^^;l/4 5GtiHW§nSo Ig 2 ® tT- A::^:/y ^ 4 6*Sagt 

LCD/^°:%;l'4 5R{::Raj|f$nSo 
LCD^'«*</l/4 5R, 45G, 4 5 B«:#>&^ h U ^':^t^tCiB 

4/\y3fmt^m'^^m^ti3i^Xli^^o cn&LCD^^*^l/4 5R, 45G, 4 
5B^iBI:teR, G, BO#)fett> ^ Dl^r^yXA 5 1 T3fe^BKSsh.5o «^ tT^ 

-bfB*|Jig®S^MiftS^^^lilC:fet>T^ LCD/^*^1'4 5R, 4 5 G, 4 5 
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u T ^ >f f<o^mmL^^^mu^wmm(ofu * ^ a :/ t v t ut. 
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z t ^^m t-ti m^m i mmcomm^mo 
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SUSP t ffflBm 1 ® D 5. ^ 1^^ t T02?c# ^ti^i/yh ^zs^i * 

z. t t-Ti* mim 5 teii^t^sM^^^go 
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